Objective: To determine the efficacy of flap fixation technique on formation of postoperative seroma after modified radical mastectomy. Study Design: Quasi-experimental study. Place and Duration of Study: General Surgery Department, PIMS Hospital, Islamabad, from August 2014 to February 2015.
INTRODUCTION
Breast cancer is the commonest female malignancy worldwide and in Pakistan. 1 Surgical treatment in the form of either breast conserving surgery or modified radical mastectomy (MRM) with axillary clearance remains the standard treatment for operable breast cancers. 2 In Pakistan, due to multiple factors, patients with breast cancer present in late stages. 1, [3] [4] [5] This trend makes modified radical mastectomy being done more frequently on such patients. Modified radical mastectomy involves removing whole of breast tissue containing the tumor, overlying nipple areola complex. Level 2 axillary dissection is part of modified radical mastectomy. 2 This surgery results in a large dead space underneath the mastectomy flaps and axilla, thus becoming a potential space for fluid accumulation.
Postoperative complications of breast cancer surgery includes, flap necrosis, wound infection, and seroma formation. Formation of seroma is the most common early complication. Its reported incidence varies between 24.1-27.5%. 6, 7 Seroma is collection of sterile, clear fluid formed under mastectomy flaps and axilla. It has been attributed to a number of causes like advanced age, obesity, diabetes mellitus, number of involved lymph nodes, extent of axillary dissection, type of primary breast surgery and neoadjuvant treatment. But overall pathogenesis is poorly understood. 6, 7 Seroma formation increases morbidity, hospital stay, frequency of hospital visits, start of adjuvant treatment and wound healing due to failure of flap adherence to underlying chest wall. Ideal wound closure should minimise lymph spillage and serum oozing to provide a means of holding skin flaps securely to the chest wall structures, obliterate dead space and allow rapid removal of fluid as it forms. Therefore, different techniques have been employed in the past to reduce its formation. These techniques include: external compression dressings, delayed removal of drains, shoulder exercises, use of sealants and sclerosing agents, decrease use of electrocautery, and obliteration of dead space by flap fixation using sutures or fibrin glue. [8] [9] [10] [11] [12] [13] Controversies still remain to designate a single method to effectively decrease seroma formation. Different studies show benefit of one method over the other. A number of studies support the use of flap fixation technique, after primary breast surgery to reduce incidence of seroma and decrease length of hospital stay. 9, 11, 12, 14 Many studies have been done in Pakistan regarding incidence of seroma formation after mastectomy. But thorough literature search shows lack of studies regarding efficacy of various methods of decreasing seroma formation in Pakistan. Although such studies have been done in neighbouring countries like India, Iran and China, which support the flap fixation technique. 9, 11, 14 This study was carried out to see the effect of flap fixation technique on common and cumbersome complications of primary breast surgery, i.e. seroma formation. This may help healthcare managers in better management of patients and decrease patients' morbidity after breast surgery.
METHODOLOGY
This study was conducted in the General Surgery Department, Pakistan Institute of Medical Sciences, Islamabad, from August 2014 to February 2015, after approval from Institutional Review Board and Ethics Committee. Seventy patients meeting the inclusion criteria were enrolled into the study by convenience sampling technique. Written informed consent was taken from all the patients. All female patients age 18-70 years with breast cancer, undergoing modified radical mastectomy and of ASA I and II, were randomly divided into two groups containing 35 patients each. Women undergoing breast conserving surgery, having clotting and immune dysfunction, with uncontrolled diabetes mellitus, hypertension, advanced liver disease, severely obese (BMI >40 Kg/m 2 ), with previous history of axillary dissection, and undergoing immediate reconstructive surgery were excluded from the study.
Group A was labelled flap fixation group and Group B was non-flap fixation group. After completion of modified radical mastectomy, the Group A patients had flaps stitched in multiple rows, 3 cm apart with absorbable braided suture (vicryl 3/0). The stitches were taken from raw areas between the subcutaneous tissues of the skin flaps and the underlying pectoralis fascia at various parts of the flap, wound edges. If pectoral fascia was excised during surgery because of being involved by tumor, the flaps were fixed to underlying pectoralis major muscle. This technique was also used to obliterate dead space in axilla, taking care of important neurovascular bundle in axilla. Group B was taken as control group, whose flaps were dealt routinely. Two closed suction drains were used after surgery, one under flap and other in axilla. Drain output was monitored and patient was discharged after 48 hours. Patient and attendants were counselled for proper record of drain output, and removed when 24 hours output was less than 50 mls. Patients were called for follow-up after discharge after 1 week, 2 weeks and 4 weeks. Patients were observed for formation of seroma, which was recognised as non-tender, fluctuant swelling with serous fluid on aspiration. The frequency of seroma was noted in both groups.
Data was collected on proforma designed for the study, and was analysed using SPSS version 20. Mean ±SD was calculated for age. Percentages were calculated for grade and stage of disease and seroma formation. Frequencies of seroma formation between two groups were compared using Chi-square test. P <0.05 was taken as statistically significant. Table I ).
RESULTS
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Data was also stratified for tumour grade. In grade I, 2 (25%) out of 8 patients had seroma formation. In grade II tumour, 3 (8.1%) out of 37 patients had seroma formation. In grade III tumour, no (0%) patient had seroma formation. The differences between all grades were not significant (p=0.054, Table II) .
Overall, 5 (7.14%) patients had seroma formation after surgery, while 65 (92.86%) patients did not develop seroma, and their wound was healing properly.
Seroma formation after flap fixation in modified radical mastectomy In flap fixation group, 2 (5.7%) patients had seroma formation, while 33 (94.3%) remaining patients had proper healing of wound and showed no sign of seroma formation. In non-flap fixation group, 3 (8.6%) cases had seroma formation, while 32 (91.4%) remaining patients showed no sign of seroma formation. The frequency of seroma formation between both the groups was statistically not significant (p=0.643).
DISCUSSION
Seroma formation is the most common complication after breast surgery. It delays patient recovery, causes unpleasant symptoms, predisposes to wound infection and dehiscence, needs frequent hospital visits, and delays the start of adjuvant treatment. Pathogenesis is poorly understood. Seroma is formed by acute inflammatory exudates due to dissection done in surgery and acute phase of wound healing. Moreover, axillary lymphadenectomy damages lymphatics resulting in lymph leakage. Seroma formation is related to patient factors like body mass index and patient weight. 8 Various methods have been used in different trials, for preventing seroma. The methods used includes prolonged suction drainage, shoulder immobilisation, mechanical closure of dead space either using compression dressing or fixation of flaps to underlying fascia. [8] [9] [10] [11] [12] [13] [14] Moreover, perioperative uses are of transexamic acid, octreotide usage, tissue sealers, fibrin glue, etc. These methods for the prevention and treatment of seroma remain varied and inconclusive. [8] [9] [10] [11] [12] [13] [14] Recently, there have been continuing debate on mechanical closure of dead space and its effect on seroma prevention. The present study focused on effect of flap fixation technique using sutures on formation of seroma. Flap fixation obliterates the dead space between flap and underlying pectoralis fascia, hence early adherence of flap to fascia and thus decrease in seroma formation. In a study conducted by Sakkaray, flap fixation technique reduced the incidence to 10% as compared to 40% incidence in non-flap fixation mastectomy. 9 Sakkary reported that flap fixation resulted in decrease in total amount of seroma fluid drained; whereas our study, however, did not support his study.
In another study, Wolde et al. did flap fixation by quilting the flap. 10 They concluded that incidence of seroma decreased from 80.5% to 22.5 % (p<0.001). They also reported statistically significant results in reducing seroma related complications and surgical site infections.
Bastelaar et al. also supported flap fixation as a valuable option in reducing flap fixation after mastectomy. 15 Similarly, Bastelaar et al. compared the flap fixation done either by sutures or fibrin glue compared to drain only group in another study. They reported significantly reduced seroma formation after mastectomy using flap fixation technique (p <0.001). 16 Altundag supported Bastelaar et al. in his research. 17 Moreover, he also linked formation of lymphedema of arm after mastectomy with seroma formation. He reported that if seroma formation could be reduced effectively by flap fixation techniques using either sutures or tissue glue, it could have implication on formation of lymphedema, too.
Almond et al. concluded breast flap anchoring following primary breast cancer surgery facilitating early hospital discharge and reducing costs but has no effect on overall seroma formation. 18 The present results support Almond et al. study.
Furthermore, Lumachi et al. identified tumour size as a factor affecting seroma development, 12 but the present results are comparable with those of Hashemi et al., 19 which suggested that size of tumour, patient's age, positive axillary lymph nodes, or number of lymph nodes dissected are not associated with seroma development. This study supported the earlier evidence of no effect of tumour grade or stage on formation of seroma as quoted by Akinci et al. 7 The overall frequency of seroma was also low (n=5, 7.14%) in this study as compared to earlier studies done stating frequency of 24.1% to 27.5%. Moreover, during data collection, it was observed that the total amount of seroma fluid drained in suction bottles was much less in flap fixation group as compared to non-flap fixation group, supporting the research done by Sakkaray.
A review article by van Bastelaar published recently, reviewed 9 articles to see effect of flap fixation on seroma formation. He concluded that mechanical flap fixation seemed to reduce seroma formation and seroma aspiration after mastectomy. He further suggested that due to non-availability of well powered randomised controlled trials, further research is required. 20 To see the validity of flap fixation technique, it is suggested that studies with a larger sample size be conducted, before abandoning this procedure altogether, especially in Pakistan. During the study, it was also observed that total operating time was 20-30 minutes more in flap fixation group. The fact about this procedure also needs discussion in further studies. Moreover, flap fixation resulted in dimples in flaps that were fixed to underlying fascia. This resulted in cosmetically bad results. Therefore, further studies should investigate in detail the effect of flap fixation with sutures on cosmesis, quality of life and cost effectiveness. This technique may prove to be a valuable step in mastectomy surgery, if supported by further studies.
QUISERMAS, the first multicentre randomised trial is under way and is assessing flap fixation by quilting technique. This trial has included a large sample size to assess the outcome. This study is expected to resolve many of the controversies related to seroma formation and its effective preventive measures. 21 
